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Nonsuicidal self-injury (NSSI) is a remarkably prevalent behavior among adolescents, 
yet few robust longitudinal predictors have been identified.  Prior work suggests that 
adolescents’ friends’ engagement in NSSI is a potent prospective predictor of adolescents’ own 
increased engagement in NSSI.  Given adolescents’ heightened sensitivity to social rewards and 
under-developed inhibitory control, these peer socialization effects may represent a powerful 
risk, perhaps especially among adolescents experiencing internalizing symptoms and 
interpersonal distress.  Additionally, peers’ favorable responses to NSSI may provide social 
reinforcement among adolescents who engage in self-injurious thoughts and behaviors.  This 
large scale, two-wave longitudinal study offered a unique opportunity to examine peer 
socialization effects in broader groups of friends in a school-based sample of adolescents.  
Utilizing three distinct metrics for friend NSSI behaviors in larger groups, unique 
conceptualizations of how peer socialization occurs dynamically among friends were examined.  
Findings implicate peer socialization of NSSI as a dynamic, bi-directional phenomenon during 
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 Nonsuicidal self-injury (NSSI) is the deliberate self-harm of one’s body without the 
intention to die, a deleterious behavior distinct from other health risk behaviors (e.g., drug use, 
sexual risk-taking) and suicidal behavior (Miller, Massing-Schaffer, Owens, & Prinstein, 2019).  
While some self-harm behaviors are normative in cultural contexts (e.g., ear piercing, tattoos), 
NSSI typically operates outside of social norms under conditions of individual distress.  NSSI is 
correlated with higher rates of substance use, internalizing disorders, eating disorders, and other 
psychopathology (Ghaziuddin, Tsai, Naylor, & Ghaziuddin, 1992; Giletta, Scholte, Engels, 
Ciairano, & Prinstein, 2012) and is associated with increased risk for future suicidal thoughts and 
behaviors (Brown, Comtois, & Linehan, 2002; Dulit, Fyer, Leon, Brodsky, & Frances, 1994; 
Franklin et al., 2017; Glenn, Franklin, & Nock, 2015; Guan, Fox, & Prinstein, 2012).  Although 
prevalence rates vary, approximately 5% of individuals in emerging adulthood engage in this 
behavior, while NSSI rates peak in adolescence with 15-20% of teens worldwide (Jacobson & 
Gould, 2007; Swannell, Martin, Page, Hasking, & St John, 2014) reporting engaging in NSSI.  
These rates have remained relatively stable over the past decade, highlighting the unique risk 
associated with the adolescent period of development, with some research finding prevalence in 
clinical samples as high as 50% (Penn, Esposito, Schaeffer, Fritz, & Spirito, 2003).  Despite the 
knowledge that adolescence is associated with a heightened risk for NSSI, we still know 
remarkably little about why certain adolescents engage in nonsuicidal self-injurious behaviors 
and others do not.   
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In a recent meta-analysis investigating risk factors associated with NSSI, Fox and 
colleagues (2015) highlighted a variety of significant factors that precipitate self-injury (e.g., 
prior NSSI, exposure to peer NSSI, depression, female gender, internalizing symptoms), yet 
perhaps more strikingly, revealed that individual effect sizes are remarkably weak (e.g., odd 
ratios less than 1.6), reflecting a need for more sophisticated models examining risk.  For 
instance, more work is needed to examine potential moderators of the associations among known 
factors and NSSI, particularly using longitudinal designs.  Elucidation of the mechanistic 
interplay that may exacerbate or mitigate the effects of known risk factors may help to identify 
adolescents who deserve the greatest attention in prevention efforts.  
Fox et al. (2015) report exposure to peers’ self-injury as a particularly relevant predictor, 
suggesting the amount that an adolescent engages in NSSI behaviors is associated with that of 
their friends, and vice versa (i.e., socialization).  Notably, research in developmental 
psychopathology more broadly reveals that peer socialization effects are among some of the 
most potent predictors of a range of adolescent behaviors (Brechwald & Prinstein, 2011; 
Prinstein, Boergers, & Spirito, 2001).  For example, peer socialization effects are implicated in 
predicting future alcohol use (Bosari & Carey, 2001; Fite, Colder, & O’Connor, 2006), peer 
victimization (Dishion & Tipsord, 2011; Salmivalli, 2010), and delinquent behaviors (Dishion, 
Eddy, Haas, Li, & Spracklen, 1997; Lansford, Criss, Pettit, Dodge, & Bates, 2003).  Recently, 
peer socialization effects also have been revealed for internalizing behaviors, including self-
injurious thoughts and behaviors (Heilbron & Prinstein, 2008; Kiuru, Burk, Laursen, Nurmi, & 
Salmela-Aro, 2012; Prinstein et al., 2010).  Notably, among close friend dyads in particular, 
there is evidence of socialization of nonsuicidal self-injury within community samples, (Heilbron 
& Prinstein, 2008; Schwartz-Mette & Lawrence, 2019), and similar effects among adolescents 
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on psychiatric inpatient units (Ghaziuddin & Ghaziuddin, 1992).  These initial findings support 
the occurrence of peer socialization of NSSI behaviors, particularly among close, dyadic 
friendships and in clinical samples.  
 Three issues deserve further consideration, however, perhaps because unlike other 
behaviors that are subject to peer socialization, NSSI often is a covert behavior that is not 
socially accepted and typically occurs in the absence of peers.  Thus, the nature of NSSI may 
make processes of peer influence more complex.  First, it may be necessary to consider NSSI 
socialization not only from a single best friend, but perhaps socialization influences that may 
occur within a larger peer group.  Friendships rarely occur in isolation, and developmental 
research suggests that dyadic best friendships are not stable in adolescence, while overall friend 
groups show much higher stability and might confer increased reliability over time 
(Değirmencioğlu, Urberg, Tolson, & Richard, 1998). By expanding our examination to consider 
the context of multiple friends, we might capture a more complete representation of how 
socialization occurs dynamically.  An initial goal in this study, therefore, was to examine 
whether multiple friends’ engagement in NSSI is associated with an adolescent’s own NSSI over 
time.   
 The potential effects of multiple friends on adolescents’ engagement in NSSI may occur in 
several possible ways; to this end, a second aim of this paper was to examine several models of 
peer influence.  It may be that adolescents are influenced by a high average frequency of NSSI 
engagement among their closest friends, as having multiple friends engage in higher levels of 
NSSI may serve to normalize the behavior and make it seem more socially acceptable.  
Alternatively, socialization of NSSI may be strongest when an adolescent has a large proportion 
of friends engaging in nonsuicidal self-injury, regardless of the severity or frequency of each of 
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their friends’ behavior.  A third possibility is that friend influence towards NSSI is most strongly 
influenced by just a single friend who engages in NSSI in high (i.e., severe) frequencies.  Each of 
these three metrics used to measure an adolescent’s friends’ NSSI (i.e., friends’ average NSSI 
engagement, the proportion of NSSI engaging friends, and the friend who engages in the highest 
frequencies of NSSI) may be differentially associated with NSSI socialization effects, 
highlighting important differences and unique clinical implications to be gleaned from this area 
of research.   
 A third issue that requires further exploration pertains to the examination of peer influence 
moderators, to better understand why only some who are exposed to various types of social 
influence are more likely than others to conform to their peers’ behavior.  The study of 
moderators of peer socialization has been fruitful within peer influence research more broadly 
(Brechwald & Prinstein, 2011) but not previously to the study of NSSI.  To address this gap, the 
current study’s third aim was to investigate two potential moderators of peer socialization of 
NSSI in friend groups.  For instance, one moderator of peer socialization towards NSSI may be 
loneliness, one of the most frequently mentioned correlates of NSSI, particularly in non-clinical 
adolescent samples (Heinrich & Gullone, 2006).  In a large school-based sample of Polish 
adolescents, loneliness was the primary motivation for NSSI in 48% of girls and 26% of boys 
(Kadziela-Olech et al., 2015), and similar findings were seen in Danish, Dutch, and U.S. samples 
of adolescents (Gandhi, Luyckx, Goossens, Maitra, & Claes, 2018; Giletta, Burk, Scholte, 
Engels, & Prinstein, 2013; Lasgaard, Goossens, Bramsen, Trillingsgaard, & Elklit, 2011).  
However, loneliness may be especially relevant as a moderator of the association between peers’ 
NSSI and an adolescent’s own NSSI, as loneliness is a construct directly intertwined with social 
appraisal, reflecting a disconnect between desired and achieved connectedness with others 
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(Perlman & Peplau, 1981).  To this end, theoretical work has suggested that loneliness might 
promote a desire to garner positive social support and attention from peers, family, or other 
social support systems (Nock & Prinstein, 2005), or to foster the peer bonds they are lacking 
(Klonsky & Glenn, 2009).  To this end, it may be that loneliness increases adolescents’ 
susceptibility to peer conformity towards NSSI.  Therefore, we hypothesized a moderating effect 
of loneliness on the association between adolescents’ friends’ NSSI on adolescents’ own NSSI, 
whereby high loneliness would confer higher susceptibility to such socialization influences. 
 A second potential moderating factor may be social stress, as NSSI appears to occur in 
response to discrete stressful experiences (Nock & Prinstein, 2004).  We examined stress within 
the friendship context, which may be a particularly salient stressor that would affect the 
likelihood of socialization.  Prior work has implicated a lack of perceived friend support in 
distinguishing between high, moderate, and low risk trajectories for NSSI (Giletta et al., 2015), 
and more broadly, reports of difficult experiences with friends and peers have been associated 
with NSSI behaviors (Bureau et al., 2010; Miller et al., 2018; Yates, Tracey, & Luthar, 2008).  It 
may be that high levels of stress among friends also increases adolescents’ desire to emulate 
friends’ behavior, perhaps to remedy troubled relationships.  Therefore, it was hypothesized that 
friendship stress would moderate the association between an adolescent’s friends’ engagement in 
NSSI and their own future NSSI behaviors, with higher levels of friendship stress increasing 
vulnerability to peer socialization.     
 More likely, NSSI may result from unique person-environment transactions, suggesting a 
three-way interaction.  Therefore, it was hypothesized that the moderating influence of loneliness 
on peer socialization of NSSI would be further moderated by an adolescent’s perceptions of 
friendship stress.  The examination of a three-way interaction addressed practical and theoretical 
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goals.  Practically, it is critical to develop more precise models for understanding NSSI risk.  
Note that only a small proportion of adolescents whose friends engage in NSSI may be at risk for 
NSSI themselves.  Even among those adolescents who experience stress, feel lonely, and have 
NSSI-engaging friends, only a small proportion might later engage in NSSI.  Therefore, complex 
risk models are needed to best predict and ultimately prevent adolescents’ NSSI.  The 
examination of a three-way interaction allowed for the identification of the “perfect storm” of 
social and psychological risk factors that may be most likely to confer risk for adolescents.  
Adolescents with friends who engage in NSSI may not feel tempted to emulate their peers’ 
behavior unless they experience significant subjective distress, such as loneliness; even then, it 
may be only those adolescents who feel their interpersonal relationships are under duress who 
may be most tempted to address their distress by emulating their friends’ NSSI behavior. 
 Theoretically, the examination of a three-way interaction also offered data to support 
contemporary theories regarding NSSI.  The Barriers and Benefits model of NSSI (Hooley & 
Franklin, 2018) suggests that NSSI may result when individuals perceive benefits of NSSI (e.g., 
relief from emotional pain) and have natural barriers that come from self-injury attenuated by 
factors such as exposure to pain or pro-NSSI social norms.  The conjoint moderating effects of 
loneliness and friendship stress on the magnitude of the association between friends’ NSSI (i.e., 
social norms) and adolescents’ own NSSI begins to address how each of these factors may work 
together to increase risk to adolescents.    
 A final aim for this study was to examine potential reciprocal associations between an 
adolescent’s NSSI and their friends’ NSSI.  It may be that adolescents’ NSSI is related to their 
friends’ NSSI over time via co-occurring and reciprocal socialization effects.  It was therefore 
hypothesized that adolescents’ NSSI would additionally be associated with increases in their 
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friends’ NSSI.  For consistency, this reciprocal hypothesis was tested using the three distinct 
metrics for an adolescent’s friends’ NSSI as outcome variables.   
The Current Study 
 Data for the examination of these hypotheses were from a sample of high school students 
in middle adolescence to elucidate processes in a period known to be associated with a 
heightened risk for NSSI (Fox et al., 2015).  Additionally, in accordance with prior work on 
prominent risk factors associated with interpersonal stress and NSSI (Fox et al., 2015; Miller et 
al., 2018), this study included prior NSSI, gender, and depressive symptoms as covariates.  
Notably, few studies have identified predictors of NSSI above and beyond the associations with 
depressive symptoms.  This study addressed a significant weakness in prior examinations of peer 
socialization by utilizing an adolescent’s friends’ own reports (i.e., rather than an adolescent’s 
perceptions of their friends’ behavior) as longitudinal predictors of adolescents’ NSSI.  These 
sociometric reports were concurrently considered in three different (e.g., mean friend NSSI, 
proportion of NSSI-reporting friends, and severest level of friend NSSI) ways to represent three 
possible avenues for peer socialization, each with their own distinct clinical implications.  
Reciprocal socialization effects were additionally examined for all three proxy variables 
measuring an adolescent’s friends’ NSSI.  Last, this study benefited from its use of a diverse 























This study included 772 participants (52.6% identified as female) in grades 9 and 10.  All 
participants were between the ages of 14 to 17 (Mage = 15.01 years; SD = 0.76).  The sample was 
diverse, including 46.5% White/Caucasian participants, 20.9% African-American, 23.1% Latinx, 
1.0% Asian-American, and 6.0% mixed-race or other, with 2.6% choosing not to report a racial 
or ethnic identity.  Census tract data for each participant’s street address revealed household 
income estimates within the lower-middle class (M = $40,699.32; SD = $15,334.12; 
www.census.gov).  All students attended public high schools in a rural county in the southeastern 
U.S. (67% eligible for free or reduced-price lunch).  All study procedures were approved by the 
research institution’s human subjects committee.   
Procedure 
 
Data to examine hypotheses were available at two time points within a multi-wave study 
on adolescent social experiences and psychological adjustment.  Participants were originally 
recruited in the seventh and eighth grades via parental consent and participant assent.  All 
students enrolled in middle school within a single southeastern U.S. county were recruited for 
participation (n = 1,463), with the exception of adolescents in special education classrooms.  
Across all three middle schools, consent forms were returned by 90% of families (n = 1,205), 
with 74% of parents giving consent for their adolescent’s participation (n = 900) and all but 35 
were assessed at baseline (n = 865; 59% of the total student population).   
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Data for analyses in this study were available at the third annual time point (referred to 
herein as Time 1), when sociometric data identifying friend groups were collected.  At this time 
point, at least some data were available from 772 participants (86% of the original sample).  
Attrition included 54 participants who had moved away from the area and were unable to be 
located, 29 had withdrawn from school, 23 students were absent, 16 declined participation, 5 
were homeschooled, and one had deceased.  An additional 18 participants did not complete the 
sociometric battery, and data on friends’ nonsuicidal self-injury were available for 646 of the 
remaining number available participants.  A total of 600 of these participants (93% retained) 
completed testing one year later (referred to herein as Time 2).    Attrition analyses revealed no 
significant differences on any study variables between participants with complete data and those 
with missing data at Times 1 or 2 in this study (all p-values greater than .11). 
Measures 
 Measures of loneliness, friendship stress, and depressive symptoms were completed at 
Time 1.  Measures of NSSI were administered at both time points, along with a single 
sociometric item measuring friend group nominations.   
Depressive Symptoms.  The Short Mood and Feelings Questionnaire (SMFQ; Angold et 
al. 1995) was used to measure depressive symptoms at Time 1.  The SMFQ is a 13-item measure 
that instructs participants to endorse a variety of depressive moods and behaviors over the past 
two weeks using a 3-point scale (0 for not true, 1 for sometimes true, and 2 for true).  Prior work 
has revealed the measure to have good psychometric properties (Sharp et al. 2006), and it yields 
a valid assessment of depressive symptoms in adolescent samples (Rothon et al., 2009).  Internal 
consistency in the current sample was high (α = .94). 
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Friendship Stress.  Participants responded to 11 items to assess friendship stress, using a 
measure newly adapted from the Rudolph and Flynn’s (2007) Youth Life Stress Interview 
(YLSI).  The adapted questions assessed objective information related to friendship stress, 
including overall friendship quality, levels of trust, support and closeness, and the presence of 
interpersonal conflict (e.g., A friend lied to you; A friend wasn’t ‘there for you’ when you needed 
them; A friend promised you something and then they did not do it).  Participants responded 
using a five-point Likert-type scale (1 for Never to 5 for Very often), with scores aggregated so 
that higher mean scores indicated more frequent friendship stress over the past year.  Internal 
consistency was high (α = .91).   
Loneliness.  Loneliness was assessed using an adaptation of the Loneliness and Social 
Dissatisfaction Questionnaire (LSDQ; Cassidy & Asher, 1992) with two items developed by 
Ladd and Burgess (1999).  The three items from the LSDQ (i.e., I felt alone; I felt left out of 
things; I was lonely) and two items from Ladd and Burgess (i.e., School was a lonely place for 
me; I was sad and alone) reflected a pure measure of subjective loneliness without objective 
items of social inclusion.  Participants responded to each item using a five-point Likert-type 
scale (1 for Never to 5 for Very often), for how often they experienced the indicated items in the 
past year; a mean score was computed.  Internal consistency was excellent (α = .95).  
Self-Reported Nonsuicidal Self-Injury.  Nonsuicidal self-injurious behaviors were 
measured using an established measure (Prinstein et al., 2008) to assess the frequency of six 
NSSI behaviors (i.e., cut/carved skin, hit self, burned skin, inserted objects under skin, 
scraped/picked skin, bit self) using a 5-point scale (1 for never, 2 for 1–2 times, 3 for 3–5 times, 
4 for 6–9 time, 5 for 10 or more times); a mean score was computed.  Internal consistency in the 
current sample across both time points was high (αs = .79 and .80).  For Time 1, participant self-
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reported NSSI was logarithmically adjusted to address the positive skew in the sample’s 
distribution.  For Time 2, scores were left unadjusted as a count variable to allow for the 
utilization of zero-inflated Poisson models with Time 2 self-reported NSSI as the outcome 
variable.   
 Mean Friends’ Nonsuicidal Self-Injury.  Because participants nominated friends who 
were also participants in the study, mean friends’ nonsuicidal self-injury was computed using 
friends’ actual reports of NSSI.  Participants nominated an average of 7.69 total friends (SD = 
6.17); data were available for 11% to 100% of these friends for each participant (M = 65%, SD = 
21%).  This represented at least 50% of nominated friends in 84% of cases (n = 543) and 100% 
of nominated friends in 18% of cases (n = 115).  For each participant, a mean score was 
computed, representing the average frequency of friends’ (self-reported) NSSI from Time 1.  
These averages were adjusted logarithmically to address the positive skew in the sample’s 
distribution.  For the purposes of the reciprocity analysis, this method of computing mean 
friends’ NSSI was replicated for Time 2.  
 Proportion of Friends with Nonsuicidal Self-Injury.  Using friends’ NSSI data, the 
proportion of friends who engaged in any NSSI was computed for each participant.  Of the total 
sample with available data, 53% reported at least one friend who engaged in some form of NSSI 
in the past year.  Proportions were computed by dividing the number of friends who endorsed 
NSSI by the total number of friends with available data.  Computations yielded proportion 
variables for both Time 1 and Time 2.   
Most Severe Friend’s Nonsuicidal Self-Injury.  The most severe friend’s NSSI was 
determined using data available from the sociometric reports.  The computed variable 
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represented the highest endorsed level of NSSI by a participant’s friend in the past year.  
Severest level of friend NSSI was computed for both Time 1 and Time 2. 
Data Analytic Plan 
 Descriptive statistics were conducted to examine bivariate associations among the 
primary study variables.  Primary hypotheses were examined using stepwise analytic approaches, 
with participant nonsuicidal self-injury at Time 2 as the dependent variable.  Missing data were 
accounted for using full-information maximum likelihood (FIML), which allowed for the full 
sample of adolescents who participated at least once in the study (n = 772) to be included in 
analyses1. Zero-inflated Poisson (ZIP) regression models with robust standard errors were 
utilized to address the predominance of participants who reported zero NSSI in the count 
outcome variable (69% or reported no NSSI at Time 2).  Three hierarchical ZIP models were 
conducted, each utilizing one of the three proxy variables for friends’ NSSI (mean, proportion, 
and severest).  In each model, an initial step controlled for initial levels of NSSI at Time 1, 
followed by additional covariates (i.e., gender, depression) in Step 2.  Step 3 incorporated all 
relevant main effects (i.e. friends’ NSSI, loneliness, friendship stress), with Step 4 examining 
two-way interaction effects among friends’ NSSI, loneliness, and friendship stress.  The final 
step for each model examined a three-way interaction.  The use of ZIP models produced two 
outputs for each of the three regression models; one output examined NSSI frequency among the 
group of adolescents who endorsed NSSI at Time 2, and another that predicted membership in 
the “zero group,” or the cluster of participants who endorsed no NSSI at Time 2.   
Post hoc probing was conducted to examine the nature of moderating effects in 
accordance with the Johnson-Neyman (J-N) technique for testing regions of significance (Bauer 
                                                        
1sAnalyses found that all reported effects are unchanged when missing data are not estimated. 
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and Curran, 2005), with specific modifications to allow for consideration of potential three-way 
interactions of the main effect and moderator variables.  Specifically, friendship stress was 
dichotomized (i.e., a median split), allowing for separate two-way interaction probes for 
participants experiencing high and low levels of friendship stress.  The J-N technique utilizes 
regression parameters to find the values of the continuous moderator (in this case, loneliness) at 
which the effect of the focal predictor (i.e., close friends’ NSSI) on the outcome variable (i.e., 
Time 2 NSSI) becomes significant.   
 Power to detect two- and three-way interactions was sufficient given the large sample 
size (Cohen, Cohen, West, & Aiken, 1983).  Under the assumption of conservatively small effect 
sizes for the two- and three-way interactions, limited to a size of 0.02, power analyses revealed 
that for the three-way interaction, a minimum sample size of 395 was required.  Additionally, the 
two-way interaction terms required a sample size of 485 to be investigated with adequate power, 
assuming a similarly conservative effect size, indicating the current study’s participant pool was 
large enough to complete all aforementioned analyses.  
Hypotheses examining the reciprocity of peer socialization effects were examined 
utilizing three reduced hierarchical linear regression models corresponding to the three 
continuous measures of friends’ NSSI (i.e., mean, proportion, and severest friend NSSI at Time 
2).  In each model, prior levels of friends’ NSSI at Time 1were entered at Step 1 and the main 
effect of adolescent’s Time 1 NSSI was entered on Step 2.  The aforementioned covariates and 
interaction effects were removed, as they were not relevant in the consideration of these 










 Means and standard deviations for all primary variables are presented in Table 1.  
Bivariate associations among all study variables were examined with Pearson correlations, also 
shown in Table 1.  Higher participant nonsuicidal self-injury was significantly associated with 
higher levels of loneliness, friendship stress, higher means of friends’ NSSI, a greater proportion 
of friends who engaged in NSSI, and higher levels of severity among adolescents’ most severe 
friend’s NSSI at both time points.   
Peer Socialization of Nonsuicidal Self-Injury 
Results from the zero-inflated Poisson regression models are presented in Table 2.1 and 
Table 2.2.  Table 2.1 presents the prediction of the zero-group, or no engagement in NSSI at 
Time 2, while Table 2.2 presents the prediction of levels of NSSI in the portion of the sample 
with any level of reported NSSI at Time 2.  Three models were examined in each case, 
corresponding to adolescents’ average level of friends’ NSSI, the proportion of adolescents’ 
friends who engaged in NSSI, and the highest level of NSSI severity among adolescents’ friends.       
The zero-group prediction models (Table 2.1) revealed no effect of gender in Step 2 of the ZIP 
regression; however, depression was significant in all three models, whereby higher depressive 
symptoms were associated with lower likelihood of membership in the zero-group at Time 2.  Of 
the main effects examined in Step 3, loneliness was significantly associated with lower 
likelihood of no engagement in NSSI at Time 2 for the models using mean friends’ NSSI and 
severest friend NSSI, and friendship stress was significantly associated with lower likelihood for 
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the model utilizing proportion of NSSI friends.  Significant two-way interaction effects in Step 4 
qualified these main effects.  For all three models, there were significant two-way interactions of 
loneliness and friendship stress, and in the model using severest friend NSSI, a significant two-
way interaction of friend NSSI and friendship stress was apparent.  However, these two-way 
interactions were further qualified via significant three-way interactions of friends’ NSSI, 
loneliness, and friendship stress in Step 5 for two of three zero-group prediction models (i.e., for 
the average of friends’ NSSI and the highest level of NSSI severity among adolescents’ friends).  
Post hoc probing using the J-N technique revealed that among participants reporting higher 
levels of loneliness and friendship stress, higher levels of average friends’ NSSI was associated 
with a greater likelihood of adolescents’ own engagement in NSSI (i.e., modeled as a lower 
likelihood of membership in zero-group).  When examining the highest level of NSSI severity 
among adolescents’ friends, the J-N technique revealed no regions of significance. 
For the models predicting frequency of NSSI engagement in Table 2.2, no significant 
effects of gender or depression were revealed in any of the three models.  Additionally, no 
significant main effects of friends’ NSSI, loneliness, or friendship stress were apparent in Step 3 
of all three models.  Significant two-way interactions of friends’ NSSI and loneliness were found 
in Step 4 of all three models, as well as significant two-way interactions of loneliness and 
friendship stress.  An additional significant interaction of friends’ NSSI and friendship stress was 
apparent, but only for the model using the severest friend NSSI score variable.  In all cases, 
results did not remain significant in post hoc probing of two-way interactions, and for all three 





Reciprocal Socialization Effects 
Results from the hierarchical regression models testing for reciprocal socialization effects 
are presented in Table 3.  After controlling for prior levels of friends’ NSSI, main effects of 
participant NSSI on their friends’ engagement in NSSI were significant in two of the proposed 
models.  Specifically, participant NSSI at Time 1 was significantly associated with Time 2 
friends’ NSSI in the models utilizing mean friends’ NSSI and proportion of NSSI friends as 























 Research suggests that nonsuicidal self-injury (NSSI) is a deleterious behavior associated 
with a variety of detrimental developmental outcomes, including but not limited to increased risk 
of substance abuse, internalizing disorders, and suicidal thoughts and behaviors (Giletta, Scholte, 
Engels, Ciairano, & Prinstein, 2012; Glenn, Franklin, & Nock, 2015).  In addition, adolescence 
consistently has been identified as a period of heightened risk for NSSI (Fox et al., 2015).  Yet, 
complex risk models revealing why some adolescents’ engage in NSSI, or may be inclined to 
engage in NSSI at high severities, has been understudied.  This paper addressed a number of vital 
gaps in the existing literature by considering the complexities of interacting risk factors for NSSI 
using novel metrics of peer socialization.   
 Examining NSSI within adolescents’ friendship groups, findings from this study revealed 
what type of exposure to friends’ NSSI was most strongly associated with adolescents’ own 
NSSI longitudinally.  By using three distinct metrics of measuring friend group NSSI 
engagement, this study allowed for unique conceptualizations of peer socialization effects in 
adolescent friend groups, potentially informing future clinical practice in assessing for risk for 
nonsuicidal self-injury.  Findings indicated that having a higher average friend group NSSI or a 
single friend with more severe levels of NSSI conferred more risk than having many friends who 
may have engaged in NSSI less frequently.  This distinction suggests that an assessment of 
friends’ frequency of NSSI likely has more clinical relevance than the number of adolescents’ 
friends engaging in NSSI.  Although it is unknown whether this phenomenon would similarly 
apply to additional risk behaviors (e.g., drinking alcohol, illicit drug use), results may have 
 
 18
implications for studies of peer influence to determine what type of exposure to friends’ 
behaviors (i.e., the frequency of, or quantity of friends) is most meaningfully associated with 
socialization effects.  
Additionally, this study identified particular social-psychological characteristics that may 
make adolescents more susceptible to this type of peer influence.  Specifically, adolescents were 
more likely to emulate their friends’ NSSI behaviors when concurrently experiencing 
internalizing distress and interpersonal stressors.  This finding underscores the nuanced nature of 
peer socialization of NSSI in adolescent friend groups, in that its effect may be uniquely potent 
under a specific constellation of risk factors that enhance adolescents’ susceptibility.  Indeed, 
results support that adolescents may only choose to engage in NSSI when the perceived benefits 
(i.e., relief from emotional pain, overcoming interpersonal conflict) overcome the existing 
societal barriers related to NSSI (Hooley & Franklin, 2018).  Conceptually, it may also be 
adolescents’ propinquity to NSSI (in this case, their larger friend group) that serves to moderate 
acute interpersonal stressors and preexisting emotional vulnerabilities to confer higher likelihood 
for NSSI (Miller & Prinstein, 2019).  Clinically, these results could inform parents and clinicians 
that adolescents with many NSSI-engaging friends are not necessarily at high risk; however, 
these same adolescents experiencing heightened social-psychological stressors would be of 
greater concern.   
Last, findings also revealed significant reciprocal associations, suggesting that 
adolescents’ NSSI was associated with increases in the average level of friends’ future NSSI and 
the proportion of NSSI-engaging friends, as reported by friends themselves.  These findings are 
intriguing, particularly given that NSSI often is a covert behavior, and adolescents may or may 
not be discussing their engagement in NSSI with friends.  Thus, it may be that bi-directional 
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socialization effects reflect that adolescents and their friends share risk factors known to be 
related to NSSI (e.g., depressive symptoms, interpersonal stress; Giletta, Burk, Scholte, Engels, 
& Prinstein, 2013), or perhaps are exposed to similar influences outside the peer group (e.g., 
within the media) that offer NSSI as a potentially viable option for emotional regulation.  Either 
way, results have important implications further suggesting the potential contagion of self-
injurious behavior and suggest that clinicians should ask about friends’ NSSI engagement to 
determine adolescents’ own likelihood of future NSSI, and vice versa. 
 Future research may benefit by addressing limitations of this study.  A notable strength of 
this study was a reliance on friends’ own report of NSSI engagement, rather than adolescents 
self-reported perceptions of their friends’ NSSI, to understand peer socialization effects.  
Unfortunately, this necessarily restricted analyses to use only data from friends who also were 
consented participants in the study, yielding an incomplete and potentially imprecise assessment 
of adolescents’ full exposure to their friends’ behaviors.  While data on a majority of 
adolescents’ friends were available for almost all participants in this study, it nevertheless 
remains challenging to determine whether effects may have been attenuated due to missing data 
from peers who also engaged in NSSI.  Notably, few solutions to this dilemma are available, 
particularly in low-income populations where consenting is especially challenging.  Future work 
may benefit by examining smaller samples or by concurrently examining adolescents’ 
perceptions of friends, serving as useful complement findings from this study. 
 Future work also may examine developmental differences in peer socialization effects.  
This study examined NSSI during middle adolescence, a high risk period associated with a range 
of risk behaviors.  It may be that socialization effects towards NSSI are more or less pronounced 
among younger youth when first exposed to NSSI.  It also may be that socialization effects 
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function differently later in adolescence or early adulthood when friends may have had a longer 
history of NSSI engagement.  Future studies would benefit by examining friend group 
socialization effects in multiple developmental contexts to identify ways these effects differ 
throughout adolescence and into adulthood. 
Additionally, this study examined effects using a one-year longitudinal period, while it 
may be that socialization effects occur more rapidly and in a smaller time frame.  To address this 
point, future work would benefit from the study of shorter time lags or via momentary 
assessments.  Note that the use of more advanced statistical procedures, such as latent growth 
curve analysis, also improves with the incorporation of data over multiple (i.e., more than two) 
years of data collection.  Such models are likely to be more accurate depictions of the dynamic 
and interwoven socialization processes that occur during adolescence.  Finally, although this 
study benefitted from a large, diverse sample of youth from a higher risk rural community, future 
studies might utilize supplemental analyses of cultural or racial/ethnic differences in peer 
socialization processes.  
 In sum, this study offered a new perspective to understand the concatenation of risk 
factors most strongly associated with NSSI in adolescence.  Results offered new 
conceptualizations of peer socialization within friend groups using multiple metrics and several 
moderators that may increase susceptibility to peer influence.  Targeted prevention efforts would 
benefit from more careful assessment of a variety of social and psychological factors that may 






APPENDIX 1: SUMMARY OF DESCRIPTIVE STATISTICS AND INTERCORRELATIONS BETWEEN STUDY VARIABLES 
Time 1            Time 2 
     ______________________________________________________               ______________________________ 
 NSSI Loneliness Friendship  Mean   Proportion Severest     NSSI      Mean      Proportion      Severest  
   Stress    Friends’   of NSSI  Friend      Friends       of NSSI          Friend 
        NSSI Friends NSSI                         NSSI           Friend            NSSI 
_______________________________________________________________________________________________ 
Time 1  
 Loneliness .47** -  
Friendship Stress .28** .50**    -  
Mean Friends’ NSSI .27** .19** .05  - 
Proportion of NSSI Friends .22** .15** .06   .75** - 
Severest Friend NSSI .24** .18** .03 .84** .51** - 
Time 2 
NSSI  .61** .33** .16** .25**  .22**  .24**  - 
 Mean Friends’ NSSI .25** .13** .08* .49**    .35**  .41**  .21**          - 
 Proportion of NSSI Friends .29** .16** .14**   .42**  .41**  .34**  .22**         .77** - 
 Severest Friend NSSI .17** .06 .02 .39** .29** .39**  .20**         .82**         .54**         - 
Mean (Standard Deviation) .05(.11)  2.28(1.24) 2.37(.85) .06(.09) .27(.29) 1.52(.71)           .87(2.39)   .05(.08)      .24(.30)   1.37(.56) 
 
  





APPENDIX 2.  ZERO-INFLATED REGRESSION RESULTS EXAMINING LONGITUDINAL PREDICTION OF NO TIME 2 NSSI 
BY THREE MEASURES OF FRIENDS’ NSSI AND POTENTIAL MODERATORS 
 
                                                  Model 1: Mean Friends’ NSSI          Model 2: Proportion of NSSI Friends            Model 3: Severest Friend NSSI 
 
               No Time 2 NSSI                        No Time 2 NSSI         No Time 2 NSSI 
 
            Step Statistics    Final Statistics            Step Statistics           Final Statistics             Step Statistics          Final Statistics 
              _____________       ______________        _____________        ______________        _____________        ______________ 
      




   Time 1 NSSI                -9.97 (1.45)  -.53***   -8.25 (1.52)  -.40***  -9.97 (1.46)  -.53***  -8.14 (1.49)  -.84***  -9.97 (1.45)   -.53*** -8.60 (1.49) -.41*** 
Step 2, Covariates 
   Gender                 -.27 (.23)    -.06     -.26 (.26)     -.06         -.27 (.23)    -.06          -.22 (.25)     -.05           .27 (.23)     -.06    -.28 (.26)     -.06  
   Depression                          -.37 (.23)   -.12*      .05 (.40)      .01         -.37 (.23)    -.12*   .05 (.40)      .01          -.37 (.23)     -.12*       .10 (.41)      .02 
Step 3, Main Effects 
   Friends’ NSSI (by Model)  -2.05 (1.25)  -.08   -1.69 (1.98)   -.06          -.63 (.40)   -.08      -.48 (.53)     -.06       -.23 (.17)     -.08  -.23 (24)      -.07 
   Loneliness                         -.36 (.16)   -.20*   -.56 (.21)     -.30**       .25 (.16)     .10 -.21 (.19)      .08            .36 (.16)     -.20*       .64 (.23)    -.34** 
   Friendship Stress                        .25 (.16)    .10            .23 (.19)      .08           -.37 (.16)   -.21*       -.51 (.21)     -.28*          .25 (.16)      .10        -.26 (.19)      .09 
Step 4, Two-Way Interactions 
   Friends’ NSSI x Loneliness      1.10 (2.45)  .06          1.21 (1.81)    .06           .17 (.56)    -.03          .01 (.61)      .00            .31 (.23)      .14         .31 (.22)       .14 
   Friends’ NSSI x FS                   3.94 (3.74) -.12      -2.77 (2.89)   -.08           -.20 (.73)   -.02         -.09 (.71)     -.01          -.67 (.35)     -.17*      -.52 (.34)     -.13 
   Loneliness x FS                          .34 (.13)    .18**        .36 (.14)      .19**         .31 (.13)   .17*  .11 (.07)     .18*          .37 (.13)      .19**      .38 (.14)      .19 
Step 5, Three-Way Interaction 
   Friends’ NSSI x Loneliness x FS -3.27 (1.55)   -.16* -.55 (.45)     -.10    -.40 (.19)     -.17* 
_________________________________________________________________________________________________________________________________ 








APPENDIX 3.  ZERO-INFLATED REGRESSION RESULTS EXAMINING LONGITUDINAL PREDICTION OF TIME 2 NSSI  
BY THREE MEASURES OF FRIENDS’ NSSI AND POTENTIAL MODERATORS 
 
                       Model 1: Mean Friends’ NSSI           Model 2: Proportion of NSSI Friends          Model 3: Severest Friend NSSI 
 
               No Time 2 NSSI                        No Time 2 NSSI         No Time 2 NSSI 
 
            Step Statistics    Final Statistics            Step Statistics           Final Statistics             Step Statistics          Final Statistics 
              _____________       ______________        _____________        ______________        _____________        ______________ 
      




   Time 1 NSSI                2.92 (.31)    .71***      3.17 (.52)    .77***    2.92 (.41)    .71***    3.26 (.55)    .84***   2.92 (.41)   -.53***   3.13 (.52)     .73*** 
Step 2, Covariates 
   Gender                 .18 (.19)    .26   .19 (.23)      .20         .18 (.19)     .26           .21 (.21)     .24            .18 (.19)     .26 .17 (.23)     .17 
   Depression                          -.07 (.16)   -.11      .20 (.18)     .24        -.07 (.16)    -.11           .06 (.19)     .07          -.07 (.16)    -.11           .26 (.18)     .29 
Step 3, Main Effects 
   Friends’ NSSI (by Model)  .36 (.68)    .09  -2.35 (1.21)  -.44*        .20 (.28)    .16      .37 (.36)     -.24         -.02 (.09)     -.05  -.31 (.17)   -.45* 
   Friendship Stress                       -.02 (.10)   -.06           -.13 (.15)    -.24         -.04 (.11)   -.14         -.19 (.11)     -.54*         .04 (.10)     -.09         -.12 (.15)   -.21 
Step 4, Two-Way Interactions 
   Friends’ NSSI x Loneliness      2.09 (.53)  .55***       2.09 (.53)   .55***     .55 (.16)    .49***      .55 (.15)     .48***     .29 (.08)      .62***    .30 (.08)    .62*** 
   Friends’ NSSI x FS                   1.78 (.98)  -.26       -2.68 (2.01) -.40         -.41 (.30)   -.24          -.54 (.51)    -.32          -.38 (.12)    -.47**     -.47 (.26)   -.58* 
   Loneliness x FS                         .13 (.06)    .34*          .12 (.07)     .31           .11 (.06)    .30*  .11 (.07)     .29            .15 (.06)     .37**       .14 (.06)    .35 
Step 5, Three-Way Interaction 
   Friends’ NSSI x Loneliness x FS .46 (.82)    .11 .06 (.20)    .06   .04 (.10)    .09 
_________________________________________________________________________________________________________________________________ 





APPENDIX 4.  HEIRARCHICAL LINEAR REGRESSION PREDICTING TIME 2 FRIENDS’ NSSI BY 
FRIENDS’ NSSI AND NSSI AT TIME 1. 
 
 
      Time 2 Mean Friends’ NSSI 
             ____________________________________________  
             Step Statistics                         Final Statistics 
                           _________________                __________________ 
Predictors              b (se b)                       b (se b)               
_________________________________________________________________________________ 
Step 1  
 Time 1 Mean Friends’ NSSI      .46 (.04) .49*** .43 (.04) .46*** 
Step 2, Main Effect  
 Time 1 NSSI     .08 (.03)  .10** 
_________________________________________________________________________________ 
Note: * p ≤ .05; ** p ≤ .01; *** p ≤ .001; NSSI = Nonsuicidal Self-Injury. 
 
 
  Time 2 Proportion of NSSI Friends 
          ____________________________________________  
   Step Statistics  Final Statistics 
                              __________________                     __________________ 
Predictors                                   b (se b)               b (se b)              
_________________________________________________________________________________ 
Step 1  
 Time 1 Proportion of NSSI  .44 (.04) .41*** .39 (.04) .37*** 
 Friends   
Step 2, Main Effect  
 Time 1 NSSI              .50 (.11)  .18*** 
_________________________________________________________________________________ 







  Time 2 Severest Friend NSSI 
           _____________________________________________  
 Step Statistics        Final Statistics 
                  __________________                ___________________ 
Predictors                              b (se b)                   b (se b)  
  
_________________________________________________________________________________ 
Step 1  
 Time 1 Severest Friend NSSI  .31 (.03) .39*** .30 (.03) .37*** 
Step 2, Main Effect  
 Time 1 NSSI     .39 (.21)  .08 
_________________________________________________________________________________ 































APPENDIX 5. JOHNSON-NEYMAN POST-HOC PROBING OF TWO-WAY INTERACTION BETWEEN 
TIME 1 LONELINESS AND MEAN FRIEND NSSI PROSPECTIVELY PREDICTING NSSI AT TIME 2 
FOR PARTICIPANTS EXPERIENCING HIGH AND LOW LEVELS OF TIME 1 FRIENDSHIP STRESS 
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